Comparative phenotypic analysis of articular chondrocytes cultured within type I or type II collagen scaffolds.
Among the existing repair strategies for cartilage injury, tissue engineering approach using biomaterials and chondrocytes offers hope for treatments. In this context, collagen-based biomaterials are good candidates as scaffolds for chondrocytes in cell transplantation procedures. These scaffolds are provided under different forms (gel or crosslinked sponge) made with either type I collagen or type I or type II atelocollagen molecules. The present study was undertaken to investigate how bovine articular chondrocytes sense and respond to differences in the structure and organization of these collagen scaffolds, over a 12-day culture period. When chondrocytes were seeded in the collagen scaffolds maintained in free-floating conditions, cells contracted gels to 40-60% and sponges to 15% of their original diameter. Real-time polymerase chain reaction analysis indicated that the chondrocyte phenotype, assessed notably by the ratio of COL2A1/COL1A2 mRNA and alpha10/alpha11 integrin subunit mRNA, was comparatively better sustained in type I collagen sponges when seeded at high cell density, also in type I atelocollagen gels. Besides, proteoglycan accumulation in the different scaffolds, as assessed by measuring the sulfated glycosaminoglycan content, was found be highest in type I collagen sponges seeded at high cell density. In addition, gene expression of matrix metalloproteinase-13 increased dramatically (up to 90-fold) in chondrocytes cultured in the different gels, whereas it remained stable in the sponges. Our data taken together reveal that type I collagen sponges seeded at high cell density represent a suitable material for tissue engineering of cartilage.